The role of galactosyltransferases in cell surface functions and in the immune system.
The immune system relies on cellular communication and often on the recognition of carbohydrates by mammalian lectins. Galactose (Gal)-containing structures are involved in both the innate and adaptive immune systems. Gal is a ligand for Gal/N-acetylgalactosmine (GalNAc) receptors and galectins, and is part of the scaffold structure that synthesizes oligosaccharide ligands for selectins, siglecs and other lectins of the immune system. Gal residues are added to glycoproteins and glycolipids by members of a large family of galactosyltransferases. The expression of many of these enzymes is regulated by the action of cytokines, and becomes altered in various disease states. Specific galactosyltransferases have been shown to control cell adhesion and leukocyte functions. Antibodies need to be galactosylated for normal function, and undergalactosylated immunoglobulin (Ig) is associated with rheumatoid arthritis, while Gal is lacking in the IgA of patients with IgA nephropathy. Interactions involving Gal play important roles in host defenses; they can also result in serious pathophysiology. Galactosyltransferases represent potential targets for the control of cell growth and apoptosis, inflammation and infections.